We revise the generation method of stochastic Green's functions by considering into surface waves and scattering waves as well as direct S-waves using strong motion records of moderate-sized interplate earthquakes along the Sagami Trough. The spectral ratios of later time windows to S-wave windows are modeled by the focal depth and hypocentral distance with site factors. The envelopes of later time windows are modeled based on the scattering theory in which body waves and Rayleigh waves are considered. The stochastic Green's function is generated by adding S-wave windows and the later time windows in the time domain.
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Natural periods of most of super-high rise buildings in the Kanto basin are about 1 to 3 s in which the effects of surface waves on ground motions are not negligible. However, it is difficult to predict ground motions less than 2 or 3 s by the 3-D FDM. In the previous stochastic Green's function method, surface waves are not considered. In addition, there are no proper earthquakes as empirical Green's functions in the source region of the 1923 Kanto earthquake, and so it is difficult to predict broadband ground motions of the 1923 Kanto earthquake with higher accuracy. Therefore we revise the generation method of stochastic Green's functions by considering into surface waves and scattering waves as well as direct S-waves using strong motion records of 14 moderate-sized interplate earthquakes along the Sagami Trough beneath the Kanto basin. Fourier amplitude spectra and envelopes for both S-wave windows with the time window of 15 s and the later time windows are modeled by the combination of the records and theory. The stochastic Green's functions are generated by adding S-wave windows and the later time windows in the time domain. The spectra of horizontal components for S-wave windows are modeled by  -2 model with frequency-and hypocentral-dependent radiation patterns and empirical amplification factors by the spectral inversion method. The vertical components are modeled from horizontal components using horizontal-to-vertical spectral rations based on diffuse field theory. The envelopes for S-wave windows are modeled by Boore's model for the source effects and by the scattering theory for the path and site effects. The randomness of the media estimated based on the scattering theory using average of group delay time of S-wave windows are similar to that estimated from records of subduction-zone earthquakes in the other three regions in Japan.
The spectral ratios of later time windows to S-wave windows are modeled by the focal depth and hypocentral distance with empirical site factors. The envelopes for later time windows are modeled based on the scattering theory in which body waves and Rayleigh waves are considered. Since the decay rates to lapstime t of root-mean-square velocity envelope amplitudes are proportional to t -0.5 to t -2 based on that scattering theory, we estimated the coefficient beki of t beki using average of group delay time of later time windows. We simulated records of the moderate-sized earthquakes in the Kanto basin by the revised method and the previous method in which only S-wave window with Boore's envelope model is considered. The revised method reproduces observed records in terms of spectra in the period range of 0.05 to 5 s, envelopes, PGAs, PGVs, durations and instrumental seismic intensity better than the previous method. We also compare the ground motions predicted by the revised method with those corrected from records of the other earthquake as usually done in the empirical Green's function method. Here the source effects are corrected by  -2 model and the attenuation effects are corrected by both the geometric spreading factor of S-wave and anelastic attenuation factors (quantified as Q). The ground motions predicted by the revised method reproduce the observed records better than corrected ground motions in terms of spectra in the period range of 1 to 5 s and envelope. Especially pulse-like phases in initial S waves observed at a station near the epicenter are well reproduced by the revised method but not by the correction of records of the other earthquake. We will predict ground motions of the 1923 Kanto earthquake using this revised method at the next stage.
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